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, . $\otimes$ . ,
, .
. $a$ , $a_{i}$ $a$ . $\otimes$ $a$ , , $a_{i}$
$\otimes$ . .. $\otimes$. $\otimes(a_{i})$ $a_{i}$. $\otimes(a_{i})$ $\otimes$
2, 3 $\otimes(a_{i})=$ ,
.
21( ). $\mathbb{R}$ $\tilde{A}$ , $\otimes_{\tilde{A}}$ . , $a\in \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\otimes_{\tilde{A}})$
$\tilde{A}$ ( ) . , $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\otimes_{\tilde{A}})=\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\tilde{A})=$
$\mathrm{c}1(\{x\in \mathbb{R}_{1}|\mu_{\tilde{A}}(x)>0\})$ , $\otimes_{\tilde{A}}$ . $\mu_{\tilde{A}}$ $\tilde{A}$ $\text{ ^{}\backslash }\text{ }$ . , cl
.
$a\in \mathbb{R}$ , $\otimes_{\tilde{A}}$ , $a\in \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\otimes_{\tilde{A}})$ , $\otimes_{\tilde{A}}$ $\otimes_{\tilde{A}}(a)$




$X^{(i)}=\{x^{(i)}(1),$ $x^{(i)}(2),$ $\ldots,$ $x^{(i)}(n)\}\subset \mathbb{R}$ , $\mathrm{i}=0,1,2_{\rangle}\ldots$ (1)




AGO(Accumulated Generating Operation) ,
$\text{ }$ ,
$x^{(i)}(k)= \sum_{m--1}^{k}x^{(i-1)}(m)$ , $k=1,2,$ $\ldots,$ $n$ ; $\mathrm{i}=1,2,$ $\ldots$ (2)
$k=2,3,$ $\ldots,$ $n$ \not\in ) ,
$1_{\mathit{1}^{\mathrm{a}}}$ .
$x^{(i)}(k)= \sum_{m=1}^{k-1}x^{(i-1)}(m)+x^{(i-1)}(k)=x^{(i)}(k-1\}+x^{(i-1)}(k),$ $k=2,3,$ $\ldots n;1\mathrm{i}=1,2,$ $\ldots(3)$
$X^{(0)}$ AGO $r$ $X^{(r)}$ r-AGO .
222 IAGO
IAGO(Inverse Accumulated Generating Operation) 1 , r-AGO
.
242
, r-AGO $X^{(r)}$ . IAGO .
$\alpha^{(0)}(x^{(r)}(k))=x^{(r\}}(k)$ , $k=1,2,$ $\ldots,$ $n$ , (4)
$\alpha^{(i)}(x^{(r)}(k))=\alpha^{(i-1)}(x^{(r)}(k))-\alpha^{(i-1)}(x^{(r)}(k-1))$ , $k=2,3,$ $\ldots,$ $nj\mathrm{i}=1,2,$ $\ldots$ (5)
22. $i=1_{\mathrm{I}}2,$ $\ldots$ $k=1$ .
$x^{(r)}(0)=0$ .
$\alpha^{(0)}(x^{(r)}(k)\rangle=x^{(r)}(k),$ $k=0,1,2,$ $\ldots,$ $n$ , $(4’)$
$\alpha^{(i)}(x^{(r)}(k))=\alpha^{\{i-1)}(x^{(r)}(k))-\alpha^{(i-1)}(x^{(r)}\{k-1))$, $k=1,2,3,$ $\ldots,$ $n;i=1,2,$ $\ldots$ $(5^{J}\}$
, .
2I([2]). r-AGO $X^{(\tau\cdot)}=\{x^{(r)}(1), x^{(\tau)}(2), \ldots, x^{(r)}(n)\}$ . ,
$1$ $X^{0}$ $x^{(0)}(k)=\alpha^{(r)}(x^{(r)}(k)),$ $k=1,2,$ $\ldots,$ $n$ .
2.3 $\mathrm{G}\mathrm{M}(1,1)$
$\mathrm{G}\mathrm{M}(1, N)$ ( ( ) ) $N$ 1
( , [2] ). 1 $\mathrm{G}\mathrm{M}(1,1)$ .
, $\{x_{1}, x_{2}, \ldots, x_{n}\}$ $x_{m},$ $m=n+1,$ $n+2,$ $\ldots$
$\frac{\mathrm{d}x}{\mathrm{d}t}+ax=b$ $(a,b:\text{ }\mathrm{a}\mathrm{e})$ (6)
, .
, . , .
$\{x_{1}, x_{2}, \ldots, x_{n}\}$ $X^{(0)}=\{x^{(0)}(1), x^{(0)}(2)_{7}\ldots, x^{(0)}(n)\}$
.
AGO $X^{(0)}$ $X^{(1)}$ 4
$X^{(1)}$ 2 $\chi^{(1)}(k+1)=\{x^{(1)}(k+1)+x^{(1)}(k)\}/2$,
$k=1,$ $\ldots,$ $n-1$ .
.
(6) .
$\frac{\mathrm{d}x}{\mathrm{d}t}\approx x^{(1)}(k+1)-x^{\langle 1)}(k)$ , $k=1,2,$ $\cdots,$ $n-1$ (7)
23. IAGO
$\alpha^{\langle 1)}(x^{(1)}(k+1))=\alpha^{(0)}(x^{(1)}(k+1))-\alpha^{\langle 0)}\{x^{(1)}(k))=x^{(1)}(k+1)-x^{(1\}}(k)=x^{(0)}(k+1\}$
$\frac{\mathrm{d}x}{\mathrm{d}t}\approx\alpha^{(1)}(x^{(1\rangle}\langle k+1)),$ $k=1,2,$ $\ldots$ , $n-1$ .
, (6) .

















, {$\llcorner \mathrm{g}$ $\hat{x}=(\text{\^{a}}$ $\hat{b}$)$.=(A^{T}A)^{-1}A^{T}y$
.
\^a, $\hat{b}$ (6) , , .
$x(t)=Ce^{-t}. \frac{\hat{b}}{\hat{a}}$ ( $C$ : ) (9)
, $X^{(1)}$ $\hat{x}^{(1)}(k)$





$\hat{x}^{(1)}(k+1)=(x^{(1)}(1)-\frac{\hat{b}}{\hat{a}})e^{-\hat{a}k}+\frac{\hat{b}}{\hat{a}}$ , $k=0,1,$ $\ldots,$ $n-1$ (11)
.
24. $x^{(1)}(1)= \sum_{m=1}^{1}x^{(0)}(m)=x^{(0\rangle}(1)$ , $x^{(1)}(1)$ $x^{(0)}(1)$ .
(11) , $X^{\langle 1)}$ IAGO $X^{(0)}$ .
, (1) , AGO , (2)
$\mathrm{G}\mathrm{M}(1,1)$ , (3) IAGO $\mathrm{A}\backslash$ .










. , $A=(a, c)$ $c=0$ ,
$A=(a, c)$ $a$ .
.




. $A_{i}=(a_{i}, c_{i}),$ $\mathrm{i}=1,$
$\ldots,$
$n$ .
(iii) $A_{i}=(a_{\mathrm{i}}, c_{i}),$ $\mathrm{i}=1,$
$\ldots,$
$n$ $(y_{j},x_{j}),$ $j=1,$ $\ldots,$ $m$
.
$yj\in A_{1^{X}1j}+A_{2}x_{2j}+\cdots+A_{n}x_{nj}=(a^{T}x_{j}, c^{T}|x_{j}|)$, $j=1,$ $\ldots,$ $m$ ,
$a^{T}x_{j}-\mathrm{c}^{T}|x_{j}|\leq y_{j}\leq a^{T}x_{j}+c^{T}|x_{j}|$ , $j=1,$ $\ldots,$ $m$ , (13)
$a^{T}=(a_{1}a_{2}\ldots a_{n}),$ $|xj|^{T}=(|x_{1j}||x_{2j}|\ldots|x_{nj}|)$ .
(iv) $A_{i}=(a_{i}, c_{i},),$ $i=1.’\ldots,$ $n$




minimize $J= \sum c^{T}|x_{j}|m$


















, AGO, $\mathrm{G}\mathrm{M}(1,1)$ , IAGO ,
, , [2] 3.2(pp.l37-l44) , .
, $x_{1}$ $x_{2}$ . $x_{1}$
4 , $x_{2}$ 5
, $x_{1}$ 1 9
, $x_{2}$ 4 . , $x_{1}$
3 , $x_{2}$ 10 .
$x_{1}$ 700 , $x_{2}$ 200 . ,
360 , 300 . 5
$\not\in \mathrm{B}$ 1981 1982 1983 1984
$\ovalbox{\tt\small REJECT}^{-}fi$ $(\nabla \backslash y\backslash \vdash)$ 168 174 180 190
$x_{1}$ $x_{2}$ 1985 1986 .
1985 .
$\{$
maximize $z=$ 7 $x_{1}+12x_{2}$
subject to $\otimes_{\tilde{a}}x_{1}+4x_{2}\leq 360$
3 $x_{1}+10x_{2}\leq 300$
4 $x_{1}+5x_{2}\leq\hat{b}^{(0)}(5)$
$x_{1}$ , $x_{2}\geq 0$
(16)
, $\otimes_{\tilde{a}}$ $\otimes_{\tilde{a}}\sim$ t $\tilde{\mathrm{a}}\in[1, 9]$ . , $\hat{b}^{(0\rangle}(5)$
{168, 174, 180, 190} lAGOoGMoAGO . 1986
, $\hat{b}^{(0)}(6)$ .
, $B^{(0)}=\{b^{(0)}(1), b^{(0)}(2), b^{(0\rangle}(3), b^{(0)}(4)\}$ . , $b^{(0)}(1)=168,$ $b^{(0)}(2)=174$ ,






, 2 $\{\beta^{(1)}(2), \beta^{(1)}(3), \beta^{(1)}(4)\}$
$\beta^{(1)}(2)=(168+342)\div 2=255$ ,
$\beta^{(1\rangle}(3)=$ $(342+522)$ $\div 2=432$ ,
$\beta^{(1)}(4)=$ $(522+712)$ $\div 2=617$
.
$y=(\begin{array}{l}174180190\end{array})$ , $A=(\begin{array}{ll}-255 1-432 1-617 1\end{array})$
,
$(\begin{array}{l}\hat{a}\hat{b}\end{array})=($
$(\begin{array}{ll}-255 1-432 1-617 1\end{array})$ . $(_{-617}^{-255}-432$
$1$ )




$=3829.125e^{0.04427k}-3661.125$ , $k=0,1,$ $\ldots,n\cdot-1$








maximize $z=$ 7 $x_{1}+12x_{2}$
subject to $\mathrm{O}\rangle\langle\tilde{a}x1+4x_{2}\leq 360$
3 $x_{1}+10x_{2}\leq 300$
4 $x_{1}+5x_{2}\leq 198$
$x_{1}$ , $x_{2}\geq 0$
(17)
.
[2] $\otimes_{\tilde{a}}\sim\in$ $[1, 9]$ , $\otimes_{\tilde{a}}$ 9 , $(x_{1}^{*}, x_{2}^{*})=$
(19.20, 24.24) $z^{*}=425.28$ . , $\otimes_{\tilde{a}}$
. ,
. ,
. , 1 , (
)
.
, 1986 $\hat{b}^{(0)}(6)=207$ $\text{ }$ , 1985
, $\otimes_{\tilde{a}}$ $\tilde{a}\in[1, 9]$
$(x_{1}^{*}, x_{2}^{*})=(22.80,23.16)$ , $z^{*}=437.52$ .
247
4
, (16) . , $\hat{b}^{\langle 0)}(5)$
. $(1981, 168)$ , $(1982, 174)$ , $(1983, 180)$ ,
$(1984, 190)$ , $(1, 168)$ , $(2, 174)$ , $(3, 180)$ , $(4, 190)$ .
, $Y=A_{0}+A_{1}x$ ,




$\mathrm{f}_{a_{0}+2a_{1},2a_{1}}^{a_{0}+a_{1}}-c0+2c1(a_{1}:_{a_{0}+4a_{1}}^{a_{0}+;}a_{0}a_{0}a_{0}+\exists^{+\mathrm{f}_{c_{0}+c_{1}}^{\mathrm{c}_{0}+c_{1\{\begin{array}{l}\leq \mathrm{l}68>_{\prime}168\end{array}}}}a_{0}+4a_{1}+3a_{1}+3a_{1}--\mathrm{i}_{c_{0}+4c_{1}^{1}}^{c_{0}+3c_{1}}++c0+2c1\mathrm{i}+-c\mathrm{o}+3cc_{0}+4c1\geq 174\leq 180\leq 190\geq 180’>190’,$ ”’,
$c_{0},$ $c_{1}\geq 0$ .
(18)
$A_{0}=(160.667,0.0),$ $A_{1}=(6.889,0.444\dot{)}$ , $\hat{b}^{(0)}(5)=(195.111,2.222)$
. ( $\hat{b}^{(0)}(6)=(202.000$ ,2.667) . )
$\otimes_{\tilde{a}}\sim\in[1,9]$ , $\tilde{a}$ $\tilde{a}$
$\tilde{a}=(5,4)=[1,9]$ .
maxlmlze $z=$ 7 $x_{1}+$ t2 r2
subject to $(5, 4)$ $x_{1}+4x_{2}\leq 360$
3 $x_{1}+10x_{2}\leq 300$ (19)
4 $x_{1}+$ $5x_{2}\leq(195.111,2.222)$
$\mathrm{t}$






subject to $x_{1}+4x_{2}\leq 360$
3 $x_{1}+10x_{2}\leq 300$
4 $x_{1}+5x_{2}\leq 197.333$
$x_{1}$ , $x_{2}\geq 0$
(20)




subject to 9 $x_{1}+4x_{2}\leq 360$
3 $x_{1}+10x_{2}\leq 300$
4 $x_{1}+5x_{2}\leq 192.8\mathrm{S}9$




$x_{P}^{*}=$ (18.933, 24.320) |Jf3 $<$ , $\mathrm{a}$,‘gffl $x_{N}^{*}=(17.156,24.853)$
$\mathrm{b}$ ‘ $\{\mathrm{f}$
.











, Deng Julong ( , [3]). ,
2 ([9]) ,
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